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1^ a forth step of subjecting the solid from the third step to a silylation treatment, to form a silylated catalyst 

^(57)S&J:T!B (1) - (3) <B£T(Dftr*£2tSU 1S-X*§~me3X?I£ #t;^* >£*Sfgi8fc&flJi8E<7>S 
Ofclfr&o (1) : 3F*98m&*<1 OAfcU:. (2) : ±mil®*<D 9 0<H>Vi±& 5 ~ 2 O O Aomn&ZG'? 

^ fflH^tfr cilery i/'JJMb£;ftfcteJ££i#£ 



WO 2004/056476 



PCT/JP2003/016073 



1 

w m m 

m&ft&4 36734 2*tK:kiu wm<d^ >^mmmmtmmm^mm^n 

S^I5 7 8 3 1 6 7^ #^7 - 3 0 0 3 1 2-5§s «»I6 09 6 
9 1 0*§\ Km%?f?f&6 2 1 1 3 8 8^t, #H2 0 02-22456 3^ # 
H2002-2 393 8 1f) , Jme>(D^j*ttM^©^fi«i:^'5S^ 6 

-T&fc^ *5fiW«Tffi (1) ~ (3) <7>:£T©^#£3kJl-r3^ 



WO 2004/056476 



PCT/JP2003/016073 



2 

( 1 ) : WmmRMtfi 1 0 A£Un?&£ cl £> 

( 2 ) : ^?L^*© 9 0 %&>±.& 5 ~ 2 0 0 A<Z»Um<£*Tf 3 £ 

(3) : JfciSBtfLWft^O. 2cm 3 /gK±WCt. 

*^T#^nS»iH TIB (1) ~ (3) ©^TC^frSSUSSf s^a' 

0kW<D (1) TOi^U 0A«±t^§^ttfe5. 

( 2 ) »£ttl?U6*© 9 0 %£k±.ifi 5-2 0 0 AO^TL^SrWT^ Z £l 

^#<E> (3) «> lt«1^0. 2cm 3 /gam5im5, 

±ib(d^# (i) ~ (3) \z*=>\,*T<DMmz> 7)v^>m<Dm&<DW 
*few©fthjattt> xannar (xrd) ic&^t, m^md^-r\f.—^tm 



WO 2004/056476 



PCT/JP2003/016073 



3 

m&teTm<Dj:n&m?zMm^mz&-}TMmzn2>o 

m-nm : m-n:mT'm£®m*zmM%mmteitimmz&K)®:£? sis 
rn-nm : m-umx-nrcmnm^ommz^n^mmm^. m<T 
w,mmi:mxm^^^v)^m\zMVTmmm\z^^mmxmmr^i:m 

|g-X;j§fciu ->U*ai> ^>^R7jc^J &>7U-b) *mw.~eM&- 

^£\z^mm^msmM^^^m^n^JMx^ 0 

3^>^h^x^;k ^>m-T-h^^ntr;K ?^>^fh7^fy^nkf 
-x^;i/^->;K ^^^^b^^-^^^;!/^^— (iv) ^~>y 

-feM/X-feh^-K (IV) ^v-yp^^lf7.Tir^;VTirh 



WO 2004/056476 



PCT/JP2003/016073 



4 

MMiilsT\3L7)V*)VT z*7)V*)\,7 bV7)V* 
[NR'R'RaR 4 ] + (I) 

r 1 2-36 <Dmmvtw*fr®i®i<D&k4k7k.mM-c& o , n s b < \tm. 

^|lO~18©fe0m. R 2 ~R 4 «^m^ci~6©T;i/^;PSi?a5«9, R 
2 ~R*(D:£T#*;*^l/3£T&<5 £ iidW^UV^o — ttS: (I) Tt$n^4|R 

^H^^TV^n^A^ ^tt^isJVVVit-V&mofitty&mtfZ 

z\n<E><D-®&: (i) T*«sn5^4^7> ; e^^Mt>WM 

iicMttTH tIc^t;^^-;!/, fctA^^y-;k x^/-;k n 
-ya/iy-;K 2-yn/iy-;K n-^7-;K sec-^y-jp, 

<teO. 0 0 0 0 8 — 0. 4TO. eitie>©v'U^^R^^>i!l© 

^?h»£:*fr£fg awt y^—v&'C^ytDtiimmttJi'ik-c i o - 2 ~ 2 <hr 



WO 2004/056476 



PCT/JP2003/016073 



5 

Ho^^HWftWfSn*^ -«5£ (I) TS$n§l4S7>^Mt 

n& • m&nmmumft- 3 o~ i o o°ct&3o • imaow 
mis omm&rF-e&v. m&m.mfemmo~2 o o°cTfes. atofcRSfcjn 

mMlZ&%>mffl&#im'?2>&ffi\Z, Whitehurst &fc«koT*ft£ 
ftW£ Of«f$tf 5 1 4 3 8 7 9 ) . ^ 

- jk n - ^ ^ / — ; wtifca- ^ ^ / —)V<o i^atFo* v'Bffc&fc** ; t 
<t 5 U3r* vetfe^bTfcfH ; 5?-f y :/^;vx— t^w^ h7tHn77>o± 

~ioooi?&£k $?^u<«5~3 o 0Ta5^o &m$im£i*Lh£-fr 
turn m> sam, it^©ii^f«TS§m ^ 



WO 2004/056476 



PCT/JP2003/016073 



6 

nS.©^©}^*©^**! Omo l/l£JTFaW£b<, 5mo 1/10 
£L< 2 0-1 0 0°C**3EKdff*UV>. Jfcffi#«l©»j&jWSV>»^Wu JUJEEb 

atHffia^fc^enfcjft^©-!^ (i) Tf$ni.f4S7> ; e-^A^ 
^->«iHiiRbTm-x5g©M^jM^tbTS^ffl*r^>eitfei?#§ 0 &itmm 

^©^Bj^M^j^tc^ jticfflvi e>n^T;i/n-;i/^^xg©->u ;wb 

% b < «Mffi^e&^»bfcn^^;i/.^m^«S^^^^^f^ - 1 

^T^^o b3^b^&^ne»©^i&ft»w*^^WK:ff5titt*#fci^ 
raa*a>#>?K M^©^tt©m^^e>^+^ , r^v^<7)T^o^„ *fcf&& 

^*»K:ffl^%«3gr*tv^*»w©BW&*^rrsfeje)fc, i-ist 



WO 2004/056476 



PCT/JP2003/016073 



7 

*mymmz9m}zmK znzmmu-mzmmm^m i*6»i2 ©#m 

«^\^rit>> S/^D^-th>, ^7Dn^;i/A> ^>if>, hJH>, 3r->W>> 

©RJK«T?fT 5 tfcjWSUVi. *BiftiRfP©JlftT«fci:A«r»tffi«B5©^ 
WKl<fcD$3l£;L£;^T#3o emmS«0~2 0 O°C^0*b< 2 0-10 

Sfc*XSfcffl^fc«|^litt^«^»lffi^^©ffl«©^lc<kDttm»^ 

^P3x@«, i=iS7?ftfcH*fc^ u Mmm&tt-r z. t\z & d >- u ;wb 
sn&«iiK£»3xgT!<&s. 



WO 2004/056476 



PCT/JP2003/016073 



8 

f^>7>OitUT}l ^DDhlJ^^>7X i?^DD^^>7 

^>^/fJ^nDi/7X ^7i-Mnoy7>, i?7i-JW 

- n- 7°a u ;wr s #V—)V. n- $?^^;w y t?;u-> u ;i/ 
-f 5 n- h y y ^^wkt $ n- h y ^)V-y y 
i^75>,n- hj *^;w>y;i/t?o-;k n- hy*^;i^y;nf ny>*>, 
n- hy ^^;w>y;vtf^y^>, i-y7;x^ (yx^y^y) ^^5=- 

h75 h\ N,o-tfxby^^;w>y;wby 7;vto7tb7^ b\ N-hy* 

J-fri/^yVT^L h75 h\ N-^^-N- h U Jl/7t h75 H, N- 



WO 2004/056476 



PCT/JP2003/016073 



9 

□y-fe bra H^stf ens, 

ifx 1,1.3, 3-^h^*^;v>^>^-if>, l, 3-tfx (^np^f;w 

b^jWV^S^ifX 1, 1, 3, 3-^h^^^;!/^^^^ 

^<Dm<D */ u ;wb5W ttm n- ^ b -n, o - t*x h u ;* u ;v h 
*u*&>wfc±— k n,n' -exhu^^;w>u;i/^»^tfe»ti^. $? 

mtsi anmwto&v&fc&nu'tz £ ^ -s man* e> > MMft&zxmnwuzft ? 

^0. I~10h>/cm ! tfe0, ^KttO. 2-5 h>/cm 2 T&£K 
5&*j6^«<&zR#£^/i/WS £ V < , Utile: «fc Dfi^ffiWJBE*-Cb* 



WO 2004/056476 



PCT/JP2003/016073 



10 

^mm&MKmmz%&m?%ztj)mmx>&z>o 

20 ccDJc^^^bTKm^JJc^x^l/X yat!l/X y^>-l, -TV^W 
^-fe>-i> ^-fe>-2, ^\^-k>-3> ^-^7 = ->- 1 , x-fe>- 1 , 

>Mfc&mtz*U7j >mpfm^r)vu—)v. &tfAny>-esm2*i 



WO 2004/056476 



PCT/JP2003/016073 



11 

/W FDA— rfr^rlM FOMthT, WttfW Hn/V rt^iM F£&tf£ 
R-O-O-H 

W$8A-r HDA-tW Htra^WW F&ffiJBb 
>f bTK^ £ & frf £ H £ # 5 o 



WO 2004/056476 



PCT/JP2003/016073 



12 

tilli^>/W Hnn-tW F**£*wvf HPA-tW F£^-<£> 

X^MbMJfciSJ^-H&fcl 0-2 0 0 °CT&£^ 25-2 0 0 °C©2&S 
— JRfclflE^ttl 0 0-1 0 0 0 0 kP aTfcSEfc#WfiJTfcS. 

fc^> s*#«^e>fflfett«s^«Kitttt«3&t±<'&snTv^vi^xttsfe 



WO 2004/056476 



PCT/JP2003/016073 



13 

1 6EIXA h U ^fil/T^-^A t KD+-> 1 2 5. 

&MT*3mmmw*wmtc B ^tz.tm.^mvr^ #e>nfett^^MffiT, 

7 0°CTS£^L£:. 

#e>n&0#:£^U ff|f£/BV>Tl. 0-2. 0mm(DMMjmift$:mz o 
1. Omm^T©@#«UlM^;l'L<T, ^JBEHI^Mbfeo 

±f3<D<h^D#e>tl^M#:i 5 0g«2 0 mm 4>( DTif ^ 6 m 
15 m<J> ©#^X§3;*7^AK:^;* lmT3fe*b, LHSV=6h"'T (1) tIT, 
1 5 0 0mlO^^/-;k (2) 4 3 0 0 0ml©/^7-;i/ 

tigitm e§*3 6«»%) 6Ogt0g^m (3) 4 5°CMT, 3 0 

o omi <d^^ /-)v^Tvzfyu--^mkt!^j^\zmm^rz. a mw&7'&. 

ft ? A ft <D * & y ft 7 AT£B <£ D ffl b fee 
20 ffl M^(?f^# 

^ttTs ^^^^A^8 0°CiCjn^bfe3 0 0 0ral©MH>5LH 

25 ->UJHh 

12 0 °CJn^T. 1 5 0 0ml /frT^m* 3 P^ffl£i*M^f&^#£ 



WO 2004/056476 



PCT/JP2003/016073 



14 

mt>ntctimte¥i%Mn&3 5 a, ±m^m<D9 6%^ 5 ~2 o oa©»i?l 

mtitffi3Lm&0. 7 9cm 3 /g^fbWc. 

5 (CHPO) t^ntTU> (C 3 ') ^ViTAy^jSSI (^--h^i/-^) 
TWflBUfc. ftHRl. Og, CHPO3 0. Og, C 3 '16. 6g£rt-h:7 

JfctfcMl 

io i ©i^«©»f^T#&nfcs^i^^©i*fflj»^s^tj^ffi^fc 1 1 

^■y-^^;v> ? s/^if>2. 7g, h;i/x>4 0. ogt'>'j;Mbbfc. 

15 >5 t -^3>fc«kD«£4HiUfc&, 12 0°C, 10mmHgT2WJ£K 
ftLfldKJ»tt£ftfc. #&nfc*H&£3M*:&Jli^ ^JKWl^BHSIfcny^ 

mi 

















1HI1405t 






9 3. 2 


9 2. 9 


PO/C 3 'W % (*1) 


9 9.1 


9 8.7 



* 1 : P O/C 3 ' 1H?=^P O^M^C 3 ' t;px 10 0 



SK±mWl>rc£&K), *»WteJ;D, &£A.WC/vf Ho/1-t+^ 



WO 2004/056476 PCT/JP2003/016073 

15 



WO 2004/056476 



PCT/JP2003/016073 



16 

t ^ © H g 

i. Tib (i) ~ (3) <D±x<D3k&*nfct ^>^>^mmm^M 

(1) : ^m^im^l 0A£k±*V&2>Zt. 

(2) : ±mK^M<D9 0 %£Uufr*5~2 0 0 A^M^^T^ £ <h, Rtf 

(3) : tt*ffl?Ug»#tO. 2cm 8 /g^±tfe5rt > 

MJ&£#RtM^§^^*B#§»3Xg, 

sgizaxg : m=x@T#fes#:^^u;v^a*#*r^tic«fct)->u;wb$ 

3. ®— XST?fflVi6nSffi#J*fTI3©— (I) T*i$t£nz> 

[NR l R 2 R 3 R 4 ] + (I) 
(5S*K R , «^m^2~3 6©S[«ttX«^l!ft«fiD^7K*3£**U, R 2 
~R 4 «^itl~6 0T;i/^;PS&ST<, ) 



f 



WO 2004/056476 



17 



PCT/JP2003/016073 



INTERNATIONAL SEARCH REPORT 


International application No. 




PCT/J&03/16073 



A. CLASSIFICATION OF SUBJECT MATTER 



Int. CI 7 B01J29/89, 35/10, C07D301/19, 303/04 

According to International Patent Classification (IPQ or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 B01J21/00-38/74, , C07D301/19, 303/04 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shirian Kbho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2004 

Kokai Jitsuyo Shinan Koho 1971-2004 Jitsuyo Shinan Toroku Kbho 1996-2004 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
A 



JP 2002-239381 A (Sumitomo Chemical Co., 

27 August, 2002 (27.08.02), 

Claim 1; Par. No. [0001] 

& EP 1371417 Al 

Claim 1; Par. No. [0001] 

& WO 02/066157 Al 



Ltd.) , 



9, 10 
1-8 



| | Further documents are listed in the continuation of Box C. | | See patent family annex. 



* Special categories of cited documents: "T" 
"A w document defining the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing "X 9 
date 

"If document which may throw doubts on priority claira(s) or which is 

cited to establish the publication date of another citation or other T 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

W P" document published prior to the international filing date but later 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
undeistand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
10 March, 2004 (10.03.04) 


Date of mailing of the international search report 
23 March, 2004 (23.03.04) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Pnmi PrT/TSA/7in <WrmH choort Hnlv 



pct/jpo3/i 6073 



a. &w<Dm-rz>&m <o^m mwm&m ( i p c> ) 

Int. Cl. 7 BOl J 2 9/8 9, 3 5/1 0, C07D301/1 9, 30 3/04 



waE«Tofcfk/MWR«. mwwm&m (i po ) 

Int. Cl. 7 BO 1 J 21/00-38/74, C07D301/1 9, 303/04 



nfrmmmm^te®. . 1922-1996^ 

BfrmAMMMWi^m 1971-2004^ 

a*m&mnmmm4k&i 1994-2004? 
a*mnm$im&&4km 1996-2004? 















X 


JP 2002-2 3 9381 A (^<fk^XMH*^tfc) 


9,10 


A 


2002. 08. 27, MM&Kl, tfOOOl 


1-8 




& EP 1371417 Al, flt&Kl, MO 00 1 






& WO 0 2/0 6 6 1 5 7 Al 





□ C«©»*fct>3C«t3fls?8a|k4*T»Tv>* 0 



TAJ 1*fcHii©*> Htt«««lfokt)l«r^- 



©Hog $ ttfc xm 

tyj #teH*©«)*3ctt-c*o-c, ^ilitiferoiw 
r&j w— ^fvh77 $ y-3tfflt 



1 0. 0 3. 2 0 0 4 




n*m&m-FT (isa/jp) 

0 0-8 9 1 5 
1 J(0fc»fftHKtB#H=TB4*3* 


#?FiT#3iW (ttRrofeSfltft) 1 4 G 9 4 4 0 

5 + m m. 1 1 

@IS## 03-3581-1101 rt^ 3 4 16 



I^PCT/ISA/2 10 (12^) (1998¥7J) 



